An integrated cellular model to evaluate cytotoxic effects in mammalian cell lines.
The ever growing anthropogenic pressure to the environment has lead in 2007 to the revision of the existing legislation and the approval of the new European law regarding the production and importation of chemicals, known as REACH. This new legal framework supports the development of alternative methods to animal experimentation encouraging the improvement and/or design of new methodological strategies for the toxicological evaluation of chemical compounds. Even though cytotoxicity studies are a reductionist approach to acute toxicity in vivo, they offer the best agreement between obtaining relevant information about the mechanism of toxic action and the use of alternative methods. Following this trend, this work presents an integrated cellular strategy in order to know the toxicity and mechanism of action of chemical compounds, using simple and reproducible in vitro systems. The experimental procedures are performed in two steps. The first one involves the systematic analysis of the main cellular targets using proliferation, viability and morphological probes. The second step relies upon the results obtained in the first step, including specific assays that focus on the mechanism of toxic action and the cellular response. The benefits of this strategy are exemplified with two real cases: pentachlorophenol and rotenone.